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Coated capillary electrophoresis columns and methods for their use in electrophoretic separations are 
disclosed. The coated capillary columns include a length of tubing having an interior surface having 
an interconnected polymeric coating. The interconnected polymeric coating includes a hydrophobic 
hydrocarbon polymeric functionality covalently bound to the interior surface and polyvinylalcohol 
interconnected with the hydrophobic polymeric functionality. Exemplary columns are prepared by 
causing a Si-OH reactive compound, having a hydrophobic polymeric functionality, to react with Si- 
OH functionalities on the interior surface of capillary columns. Then causing vinyl acetate to 
polymerize in contact with the hydrophobic polymeric functionality and tiydralyzing the resulting 
polyvinylacetate forms a coating of interconnecting hydrophilic and hydrophobic polymers. Alternative 
exemplary coatings include a modified polyvinylalcohol such as a polyvinylether. 
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5Att»*MGfltttBtt£#U Si-OH tRfo&<D$> 

sfc6#te**e9y-*9A©rtTOBr©si-aH trig 
SfcKJSStfSiiifciTjTWr*. tfx;v 

£3LT±jSLft#yK:i^7*5^hfttt*^l/r 



(2) 1 0- 5 0 5 1 6 6 

* ^ a a § s (omttfr h fig o , Miart gpaffitt^sgigg l 

Ac 

2. MfB^tm^U;&fr£fE5>n, MiHBfoktt«^WtlSttSi-0-Si 

3 . tara7j<M^f*^^att # v 7*2 yxvess , it m i kisso* * 

^y-#^A 0 

4. ti][E*yif-;l/7;l/n-;WJ:{k^jELfe^Ulf-;i/r;l/n--;l/7?S5, W 
^ 1 £E«®* * t? 7 U =7 Ac 

^fc^y-#^A 0 

6. SDSffifigO*«8cil^Kffl^+lf7U-*7A-efeoT, ME4^^y- 

* 7 A tt F«3gP^ffi* § -Sfi £ <D Wtf 6 fig D , MIBrt gflSE SftSSSR L 

as t #*r*g£ l 7" * mm wc?z ^x y^mm t l /t # y 

8 . 15127** ^lyttEittJi? y 7* toi/ h y x b^y-y^ytimm^ v # 

9. ^-ttf^y-^^A^wr^^^feoT, 



1 3. MfSW«m^x^;V7-bT-bT^§, If ^ 1 2fciE«0#i£o 

i 5. m^t°v}£^)i7jv^~jit\ibu^iyRjtimmt^R^^ritm§ 

l 6. m^t°V\£^r;l^-jlt^u^yit^~^^t^R^^Xt°V\£^ 
^x-x/Ufr 5 $ § f k^fi IE L fc *° V tf x ;V7 n -/l^fig-f £ SPgfcHfc^tr 

1 7. Mffi^n^yftx— r;M4 2-p« h^xh+iy-^f-^n^ KT'fe 

tmmi 6Ktmmm a 

ex;l/7 ;!/ n -;V £ t> j& % * * if ^ y -m^cift * 7 A £M itf § SP§ £ , m 



/7&o 

1 9. MM7i<eM^{*m^aa^U7^^xy^fe§, ISffil 8£fE«£># 

2 0. |I^^Uif-;i/r;l/n-;i/tt^ttjELrc^Uif-;l/x-7 L ;l/-efeS, If 

2 1. Mia{t^liEiELfe*U^-;I/7;I/3-;Vtt^Uif-;l/i--r;l/?feS, W 
2 2. tm'Sttl&i'ViJfrZttZti. MIBBfefcttS^ftWtiSttSi-O-Si *g^tc 
23. Mffl^o«^»^liffl^^{i 0 ^u--*^A-e^oT, ^+t?7'J- 

t° V M :-;l/x— r ;V £ figs, imM©ltM»ffi]^M^ ^ (f7'J-A7A 



(5) 1fS¥l 0-5 0 5 1 6 6 

mn<omm 

1. mmmtzmvm 

A fc^tr o ifJttO*^ fMtt n — r ^ y ^fcfctfctt * + If 7 U - * h (D 

2. mmtz&mmm 

+m x<om.K J: o r^^nr § ou^t t> fc o r % m ?ntt /c 0 e: < n 

iM«(c*ot$/c 0 ^«^s^-r§^offi»s^n«, lis 
mmmaz, ^^^v-nmm&^&mt^^^v-ti^h&z 5 mm 



(6) S¥ 1 0-5 0 5 1 6 6 

;:nf?(DX7 y^vvTOJacKrST & It 5 nft o & § noil 
ow) k cfc o t# 6 n, iistm < fti s n§ r^§«mriM^«Tfe§ 

£ft<T*\ X«^JMc^<Dg^«'>2-tf\ iIM&I&#7Art©#&»'> 
ft < fcilHWK<g«*-&5o §#l«frt n— tV >tft(Dmfc$>%M$i L < ft 



3— r-f y WSi-O-Si *g-&3&^bT^U*^^t!7U-*7A<DSffi 

t£g£07j<ttas«}i«o com*. M£L<&i«m&tfSi-o-si He 
"To 

-si ^^^^v-mmtm^toDmcm 

$Kftt>Bfek- BfefcfflSf^ffl ££3 c fo _hfB L 7c «fc 5 , g|7j<tt n - f ^ y ^ 



(8) 1 0- 5 0 5 1 6 6 

\immr z * + t? ^ u - * ^ a ^iw s c t & § „ 

— r -r > nm L tc* m \L 7 U - * 7 i>fcJ\ «^M#ff «£|H c § t^|3 

iffiosfi^g/^t-r s c £ u c tit j; ot^^ists tmc 
h i¥ b < w a *^ £ j; & + * ^ u - * 7 a a p«g gpa® *^-r s 



MK, SfeaukM'&frW^tt, If ^ U -SffiOSi-OH ^Sfcjg 
«^WiJTtt, *MM^*iiin7j<^?L/c^U tfx^r-fe-r- h Ct°V if x 

^gpgffi±jcsi-oH m^swr§-ss^o>"j7j@^fflmL, si-oh 

JS«lfclB* £ ©SI-OH Wt£Sfc:£JSS-&3 C t lc £ o TMt§ Z t i±l* 

tttii^ns ^n^yfti^wmn, c«7Mmt£SM£{#?&o 
imm^wmmmmLrcm^i^-T-^ y^mMt^o raws™, s 

;l/ h U x h 4^>^ D , IItKWMTO tf x/L/7-try— h t'feot, ^ 

tf-;l/7-bf- h£i07j<#fl?LT* o y if x;i/7;l/3-;i/fcf #U tfx 
;V7 ;!/ n - i: SJS~r § H'« t ft L 3 — r -Y > ^^Mt 3 #> fc, 

#u ifx;i/7;i/3-;i/^fig-rsc fc^ai*So i^iwiel/c^'j if 

x;i/7;l/3-;l/ttx— r;I/«EiEbfe3KUifx;i/7;l/3-;l/-efe5o 



k £ z> * ^ ^ u - * ? k \m^^ n% tmmwt l tcm&w* v b 7 
~^im^mm^±-\tt, &mznrcmmift^Lx^z> 0 iwi^ii 

mmx&Zo 

0 3 filial 1 1 £V ^iXf7 Kf C174DNAO*^|&^SI<DigS^^-r«^i& 
MX&Zo 

mx&Zo 



(11) iff §¥1 0-5 0 5 1 6 6 

7— if a zmmmttm l r^m^tn^mm^ & % „ 

El 1 2 «gi#14S£#*Mn7j<##fc «fc 9£$£nfc#U t£-;V7-fef— h (# 
U lf-;l/7;l/3-;W ■efe5 + +t?7U-*7A*O4 0iier *^6 0mer #U 

013^012 £ |WJ U«»f]^^ffl^Tx-x«iE (ether modified) CD 
#Ulf-;l/7;I/=i-;l/*'&tr++lf7y-*7A^4 0iier fr5 6 0mer 

u (A) M^iij^iib/cis^fenfcm^Kii-efeSo 

7 A f-C O X 174HaI 1 1 *V ^*xXf 3 > (digest ion) %mm®ftm L fcHS 

^T, mi 3*fl5ftftlcLJ:Hftlli;M^ 01 4<D<DX174HaIII^^ 
iXfaV (digest) £«m»#$t Lfc^f e nfe«mac«iBi-pfe5o 



(12) !$S¥ 1 0-5 0 5 1 6 6 

*fg0^ttttMaij^H^X^A, ffl*fcf*B Califorrniai/tl Fullerton Firft 
O Beckman Instruments^^ «fcoT8(iSIK5fr*ft"£V5 V—MUwW) 

i/7.Th p/ace isv-x<D&5%mmm / Ami'x^Licm^f$-&=i-f-j 



tV5„ 

^(chemical moieties) £11* 3 ft\ Xaffc^Wa^fcfto J; 9 fcggiai* 

t^jg^-rso Einc^fj:9^ mymm^i^mm 1 sit s^x&s 
*%0J3 t ^ffl * * -v t? ^ u - ts ^ a £ft* s © £ fc? $ b ^ urn* v u * v& % o 

^ U -V ^ 7 U 5 i> & * n v h ^ 7 ic & £ #igT*8E£+ W ic t>fci 

*s*ec-r si-oh m^Lt^§o a^sftsasis^w-rs^n^^BL 



T*feSo -M^fT^nst, «7j<ttfi^{*'t^stii7i<ttfi^f*tfgs^^ 

tWM^ bfc^7h7-^ § C £ it )%M%(D& <%]%££?>!:& 

■ym^m^immmmtJtu-T-j ywnykm^fr mil, cut 



(15) 4$S¥ 1 0-5 0 5 1 6 6 

ffc7jc|R^y^#->^oS^*:ttWffl^fe5o COl^ Cft£#.?MfcJ:200 
52,000,000 £ig*SSEHlc&5 0 

<0S2O*9 hV-ZZBtittzrctbl^ \l Fn^>xf-;M#7*';^-K 
trx;I/tfnV^X 7^U;b7 5H\ If x;V7^r- K ^©«^M7j<ttl£ 
^iW^i^W^ C ttfXZZo iRlfllt, 7^U 

m-ummi 6 a, ^n^y^si-oH Ms^^st^T^u/tsi-o-si is 



-O-Si *g£3 2^LT^^tf^U-WW3 4£D«Iffi3 8 t±±W$S^£tlT 
^ii 3 6 fcj&fig U # U 7 * U ;V7 ^ F aiM'ftOMIi 4 0 U u (Dft 

ttitbtftfflL, S^O*S*Ht^y F7-^«T£o W±^fen— f 

BotBSfftBtttttfsn, £5 ltsi-oh is^o«^?a»^n§o 

*M £ <£ o T $?3S 3 - -r -r > ^ t fc 3- tf 7 U - * 7 A © 5 —3 

t, Ht, fcg2 6 OnraOT^TOI^^f'JfflT^^^h^U-S/XxAT- 
W^tti7U-*7Al 0 0<Dn-fY^U Si-O-Si 1 1 O^L 

-c** u-@« 1 2 0 ©«m 1 1 5 icnm^Lfcmmm^m^y f 



(17) ffS¥l 0- 5 0 5 1 6 6 

t^y-«g®i 1 5\zmmLTm<&3-T4y?mi 3o«u #u 
-\cftt%mmMWT*&%o m^i¥l<w^«\ hi 7&si-o-si 1 o 

^Lt^tk7U-fM2 2 0<D«ilffi2 1 5 t±t^^L/c»tf fi^f* 
^>fb^x-T;l^J;5&fcFn*^^ 

*;l/x— r;l> (01 7 OR) T*fe5o itmmLrctfV^-AsTfrn-frtfmc 

^i^-h^-rs^?., ^ttofii%fi?t, f^t^nf-icti^s 



(18) 1#S¥ 1 0-5 0 5 1 6 6 

^fi$O^U*^WO«affi^Si-0H 1tGEg£i8:tt3iflgfc, £ ©Si-OH ^ 

Si-OH ^»tc^n^r^1^£«itu^ ^t^u-orags^M 
-©rtasgS*¥It«oWSLi\ Si-OH m^S^i/^y^jS^^^ci: 

j±timi Opsi o^y a *Zv&{&rr v-^y^^tf^y-oraa 

TfcfcJ£n-CV3«fc5fc, f^V^BiSttSaiCSi-OH SP#i:Kf5LTSl-0-Si 
U ^i?x>C if - ;l/MS £ga fc^S^fttf #S^t3 7 * 'J ;b7 ^ F 

t?*So ^n#tt, 7^u;i/7= Ftftfv7$i?jLy<Dmmm%:v: 



U ;I/75 F«?fcOSJSt^iJffl-e#, gJ5Lfc7*y;l/7^ FOP1WJ1 

^tr^'j-^^Aortau^sKS-rso urn— tv^ltc^am^ 

£ + * t? 7 U -a 7 A 3 fctb \c , stf U £ - ;V7 ;U n t° 7 
%o ££>J§£\ MMtet Hn+->i:SjSUTx— r;l/tfiELfe4?ue-;l/7;l/=i 



(20) 



10-505166 



-r y^b/c*7Ao^< fcfe-iffitii^ft^ttis, M^«TO-RTII^aJt§ 
011 

S£ 6 5 cm, Efl 5 0 nun<DB»> U ^7'J-^J7A (Arizona #1 Pho 

enix <D Polymicron ftfg^) J&^OrtS* 1 1 5^P»ft 



Lfct'V yZi/JLy 5 OYoCDYfrX-yMfc (New Jersey^ Piscataway <0 HulsA 
mericattfregfAOtfV 7*# h 'Jih^»7> 5 0 %<D h;VXVjg« 
) «««ift/co sHU ^ toV h 'J x h+ i/«>7 Vtt, i^WJ^ 

fe^o effiWtftJ5.nrv^J:5fc, 4^7**^xyW^m&ifx;i,«£&frF 

m2 

OT® 00 tt#fSBI§ £ 3 3 - T ^ ^ b ft * -V If 7 U - J] 7 A * lit § ft 46 
1 T^fcctd t»b/crtiigffitC^Lfc4-°U7"^^xy^fiJffiU 

*Htrii*eo«Stt* u TV v jit b. vmmznzo 

T\ 2 4l^i^>*y» i t, 4-°'J7^^xy«^u/c^^tf^y-w 

# * h/Vx^T 3 0 ftmffift L /Co 3 0 h ;l/X y <Dm%ft%m 4=- 
•rfc^yHftffcl 5 5tF^^/-;VT»L/c 0 California^ Irvine 

<E> ICN Biomedical #»7^ <J;>75 F 5 %©7j<^«ML/co 
1 0 0mbar©KS*T*3 0^^L, m^*O«/l^T^/c 0 H»C5wt 

7;l^MLTMU KjR»a%7cO»*»fiO 1 0 %WTfcWfe 0 5wt% * 
U^7^ Frg«KS^e^Dai1-M3M, »7j<^iJfflLT California Ir 
vine <D ICN Biomedical ttfrSWALfcN, N, N' , N' -x h ^^Vy^T B >(TE 
MED) 1 0wt% mm., RtflCN Bioraedicaltt^^r f IAb/c}iM7y ; e-7A(APS 
)<£ 1 0wt% Mfflllfco 



(22) 1 0- 5 0 5 1 6 6 

ZtlfrZ. S^tl Owt%TFMEDrg?gl OmL&tf 1 OwtKAPS?g?£l 0mL«ML 
fc7 * U ;V7 5 KJS» 2 M 1 ^An^TM^^^rffM L/co d (DMSU^Wlrft 
1 Opsi tiPffit/c^U^A^oT^Uy^^xy^g^L/c^^li^y-W 
WcEALfto 3^0WFI0'#, 1 Opsi ijpJ±-\U^A«^, 

F<DIW1^7^U^75F^1 Opsi KiPffiUfe7jc*ffioT+^^7U 

-* 7 a flaw sffitHLft. * oss, s-a- s nfc * u 7" * >>x >©i o © if 

ft^Uffl t; L Tim tf§«li:^ot 

75 KfcJ\ 1tlM^ILfc3-f^»L> ^OlSJH, n-x^t-y 
coy -O03-f -f v»§/ci6t, #y 1 rawctf U 7^>>x 

2 if ^ 1; -g*^ h /i/xyp 3 0 ftMm&Ltco 3 0 m 

5 wt% 7j<'&7 Z V JIT 5 Fm«M u m 2 -e^fc «fc 5 tc&mLfco 
C Ol^L/c 5 wt% T&V fr7 5 FMtt7)^N, N' - * f- U> H'XT * U ;V7 
5 KfcinAT lwt%N,N'-^^Uy^X7^U;V75 KOiSSM^fco 1 Owt%T 
EMED£>i§i&Rtf 1 0wt%APS(D^»2-e^/Ccfc9tffl^L/Co C ITEMED M 
ffil OmL&tfAPS iSftl 0hL%2bLO7^U;1/75 K&tfN.N*- ;*?-Uytf7s7 

tviir^ ^mmcta^xm^mm^Bj&Lrco coi^f^i o P si ic^ee 



\?7V-*7 2»Klt S i-O-S i Inp^LT^ © ftraffi L fc stf D 7" £ 

^ K©*y F7-££^tf3~ r^VWffi^iA^n/co £<D#JllI£MLTffM 
^n/:3-f^ lf7 U -fertile fcttlfU Mfctiifrtt 

#14 

V 7#i?JLym&<D** V? V-mtf%h^yx 3 0#WBfc&Lfc o 3 0 
, mohJte > U * + U -WM^ * / - ;i/T* l 5 #fS8fc& u ft 

/to TEMED *g«tfAPS &tf*n5©S^»fc0J 2 

, m 2 x^rc t mm<D£ft'vmimc!±ALrco r * y jw 5 Ywn&Lxn 

MdMML, *° 'J 7^ i^xy t^JS L^fr 9 ftS D 'J 7 ^ 'J /V7 5 F 
tmi%7 ? V frT 5. K£#7 AfrSRfcS LfdlL 3— T^yVLtcii^kKZ 
% 1 &£<Wl£y-#&*rf 5 3 7 %*;l/Ar;l/ft KO&iftfcSSfcLfco 
^/l/A7/VfHFM^2 4B$B#7A*fc&#U ^Oi^tlfy'J-AyA 



(24) ¥fmi 0- 5 0 5 1 6 6 

^^jT^-ro #fc7 &-R£B^S«fc3fc. TjyVlrtziivk 

±tZm 2 icSE^fc «t 5 t ffiSt bft 3 0 / 3 7 cm (^5 3 7 cm, mOTS^ 3 
0cm) r-f >^Lfe+-vt?7'J-*7AJ&P/ACE 

fit (CarifomtfN FullertonO Beckman InstrumentsttSfig) MDflWco 5 
0 mMO h U xmm&XS 2 bMOEDTAK 3 %07 * 'J ;l/7 5 F^tCflil^ C O* 
7AtjfE«Lfto filSfWl/y^'C fc^tfHalll ^V^x7f7 Ffcl74D 
NA(200mg/mL DNA)»SO|^%*7 AO— 4ffi^5> 1 OsecO. 5psi OJ±7jT£ 
At, 2 0 0 V/cuXtt 7 . 5 kVOWfcilfi 2 0 t^M^MI^^ MS 2 
5 4n«^»ctoT, ^«'LfeffiS14DNA 77?* V h*tfttfJLfc„ 
EI 3 « 2 0 #*iS<D£i&&*# £ nfc«m&i&EIT & 3 o #DNA 7 7 7"* > h TO 
TO £ 5 -O^-X-5 << yftmc X -o TffiODNA 7 =7 7* >hfr% 

-7^7DNA 77^Vh ;f!3h 0 -7ttl 8 8^-7^7 ;S4tf-*ttl 9 
4^-7^7 ; ^5 h°-7«2 3 4^-7^7 ; ®6fc?-*«2 7 1^-7^7 
; H7 h°-7&2 8 1^-7^7 ; ^8«3 1 0 h°-7^-7^7 ; H9 ti°-7 
«6 0 3^-7^7 ; m 1 0 t°-7&8 7 2^-7^7 1^1 1 1 0 7 

8^-7^7 ; mi 2 H°-7te 1 3 5 3^-X^7T*i&5o 
M6 

(HX^SV) > Uyf-A, ^h7nAC\ StfU^^UT 
— tf A£&^ lmg/mL#t?zk^$£» U $J 4 TfSE^fc^JGfcfto Tffl&bfc 2 
0/2 7cm03-fV>?L/c^ D A^P/ACE tf7y-«a«fc 



m&W (CariforniaW Fullerton<D Beckman InstrumentsttSat) £®DftWc 
o ts'yhl^ltZ OmM© MES (Missouri^ St. Louis (D Sigma Chemical tfcfrSH 

7k&mBn&m<DW&*** s 7i±<D-m->z>2sec o. 5 P si ©E*T?axu 

5 0 0V/cmO«^«S2 5 ^T^a&Srtffcfrtt, SI2 1 4 nmOJSSW&g&tf} 
M7 

Sf»^HoS3Stt«*i nc^-r (^»jb#p^ : i . 9 9#) o u s /i—i±<D&im 
m(omm^m2ic^t (&wmm: 4. 6#) „ ^h^nAosfi&^Hoss 

tt«3^T 5. 7 7^)o y#7*U7~ tf<D^ijB# 

WO^tt*«4t^f (^S)M : 9. 7 3^)o 

u 45? * tf A^/r^ffiWWfiM^^n^n 0 . 74%, 1 . 0 8 %, 1 

. 12%, 1. 6 3%T'S0, cn€.y ? -^«*%^tc«J:5illBSg«:+^ t^U 
f^U 8 

t^^fc O £ [ntf! t Lfco #*tO*SS£EI 6 ^^fo i»P^ 5 . 4 6 »tf 
Slf-^aU^-AfcLTfUgiJ^n, IrI5. 8 9«tf£>tf-^{in>7;l// 



m<D®m&. m 1 x^tcinm^vr^^ym^Lrc^^^mmt^ 

M%^&t>\ II b C <DW&, *° V 7*2 $>xx;l/ h U x h 4^y >^ yoiiKMA 

4o pS i V2mmm\ -fvv-ewkLttvVvv—tovhiki zmmmuic 
imLfzo 7 2f$m&> *sjs->^y^4 opsi &ciinj±bfcb;i/xym£u 

*©&©*Pfif|gPiW\ ft1*5%$llft^yVV;l/©x^;l/7^7^$m 0 
0ml^r4 oyolfx^r-trx— hox^lxyr-bx— hM^tijq^r, t£x;l/7-tr 

f— h tmmit^y y^>i(Dmm*mMt%mm%i$A;X^%o c <ommit^y 
yy j]/ 1 ex;i/7-trf — h v 7$ >>x y % =r-f ^ y ? b r& * m ^ y 

-#^At£j±AU 2 4«8 0°CTMLfc o 2 4B#TOR£S$»^ jfelg 
^•04-°'Jtfx;l/7-trf— Opsi KlmRLfcZ-Z /-frX^^^V-ti? 
Afr£>#btijb/co 1 oyoth^A/b^FO^^Z-WW 

^^y-£^A*0#yHx;l,7^x-h£ 1 5#fffiEjES-fr;fco dOSiSt 

£311, ±1? l±\Hmic$££LrcM7m<Dt°V y^yxyn— y^^iciMtt 
©IStt^y ex;l/7;l/n-;l/jl^i;/c 0 LtL^tt7y-*7A!^ 
■^•7 1) -ft^&M b Tfl b 9 3 m^c % ^ fco 
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